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(54) TiUe: STENroGRAFT STRUCTURE HAVING DIFFEREhrT DIA^ 

jjjST) Abstract--'^^ 

A self-expanding stent (10) structure is provided having a main portion (20) 
diat expands to a first diameter and a branch portion that expands to a second 
diameter, different; the first diameter, the main portion haying a link 
forms a flexible linlcage (24) to, and forms jpart of the branch portion (22).^^^^^'^^ : : 
self-expanding structure may be compressed to a reduced diameter for delivery; 
and resumes an expanded diameter during deployment; The selfr^xpandirig 
stent (i 0) structure also; may be advantageously incpipprated in asyrhnrie^^^^ ; v 
stcnt-grah system. Methods of use are also provided, wherein the main portion 
erf the: self^;exp2m stracture, whe« deployed in a, tmnk vessel; nisr^be us^ ; ; ; ; 
anchor the branch portion in a branch vesseL 
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STENT/GRAFT STRUCTURE HAVING DIFFERENT DIAMETER PORTIONS 


Field of The I nvent ion 


The pre^ generally t 

invasive teclmigue for .treat ing pcclusiye yascular. , . 
10 disease ; for; exampl e > in the carotid, renal > femoral an^^^ 
cerebral : arter repa i r ing lari^^ be curr ing : 

,: in bi furcated": o as: .the; a 

- aortal .. . ' . . ■ . - ■ ...... ■ " ■ - 


15 - Background Qf^ T^ 


: In recent years a nu^ of minimally inyasiye;;- 
• t e chri iqiie s h^y ^ eri de ve 1 op to t reS t ; :.6c c 1 iisi ve' ' ; ..: ' 

vascular* disease:/ ; and to r epa i r aneurysms occurring ; in.;.:;-;;^,: 
20 organs and vessels. 

j!h occiusive v^ disease> such - as 

a r t e r ids c 1 e r d s i s , p 1 ague accumulates withiri;: a^^ yessel and 
gradually narr pws ; ; t he y e s s e 1 to the d®9?r^^s Jtha;t t:he;:;^:^^^^^:U;;v 
25 veissel can no Ipriger ; supp an adequate f low of ;blp^ 

number of vaseular^^^^p^ developed to re^^^^^^^ 

: e arid ristaiii;;;t 

for exampl e r after at here c t omy or arigiopiasty . 
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S i - Patent^ 

£ypB:pf ba 1 1 o ori - e^qpandiabl e stent: st ruct ur e to treat • 

..'qcdlusive', disea^ . 
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. 2 

It is often desMable to support a tor:t|uPus vessel, 
. or one having a diameter that changes; along the length of 
I the vessel. U.S. iatent No. 5,421, 955 ,t^^ al. 
5 :: desciribes a stent comprising' a se^^ 

.'sinusoidal rings. That patent describes that the. 
;s.inusqiGia^^^^ 

; ■ ::^;;™^?:-S^^hde to accpmir^dat^ di%ieter -cii^ges-.-l^ -fie -yesser-.- ■ 

io' '^:'::::/r . ■ a drawback of r t^he foregoing 

::.;<ievices, however, ;is that such . devices are. not readily , 
■ in bif urpated vessels, : so that one portion of 

' "tiie ''stent' may be deployed in a t ruhk vessel having dy 

;;: r/^'.^Iafge, ;di W^^^^^^ -^^^^ 

15 deployed in a branch vessel having a much smaller 

..diameter. .; Moreover, because branch vessels often form an 
V:r :;Tanglje with; tiiahk yessels , preyiously to cannot 
::■ : ::b employed: iri such enyirphment^ 

20 With respect to treatment of aneurysms, previously 

laipwn minimally techniques generally seek to "re-line" a 
if low path through the organ, for example;, by fixing a 
:graft across the weakened tissue Of the aneurysm. The 
/ graft is then held in place with one .•or.^m^^ 
25 :m may be implanted, for example, : wsin^ iballppn 

catheter. Such arrangements are described, for example, 
in Parodi U.S. Patent 5 , 219,355, European AppiicatiOn NO. 
461 791, and ciouse U. S. Patent 5,211,658.;; 

;-.;,3.p.-:-^ ;:;;■;■ ; .L; A^; teichniciues also have been- .developed-, for 

• ^'''deploying graft systeiSis in bifurcated ahatbmy, such .as ; : 
;; the .aortp- iliac bifurcation .J For . example, U. S . Patent 


No. 4,562,596 to Kornber^ a graft; comprising 

main portion having first and second legs extending 
therefrom. The mainrpo^^^^^ deployed in the; a^^^^ 

while the first and second legs are deployed in the iliac 
5 arteries.^ U.S. Patent No; .5,360,443 to Barbhe et al.^^^.a^^^^^ 
... U . S . Patent No . 5,489,295 to Piplani et al . describe : ^ 

■ ■ . similar V device "v!:; r""',/-': 

, Other b.if urcat^d ..gr^^^ . systems^ , as described in IJ . S . 
. 10 Patent Nd.s . 5> 575 /817 :tO Martin and 5 ^ 6 09 , 62l} to- 
Goicoechea ..et; al .:,; :s6 ;: calied " asymmet ri 
cpir^jrise a main portion: having ^ long first leg, and a 
much shorter second leg! The grafts are deployed so that 
■..::;tlie long leg is^ d^spos^^ ih; the; n aartiery psed ; t p. ;gain: 
•• ■is;-.- access tO; the^aorta^' ^'^and -sot- that- the';short" leg ^'^does ''not 
' '■:':^??t;end.\int:q;,;the^^ 

separate step;, an extension portion is then attached to: 
' ^^^^^ leg,: thus extending the second leg into the^^ 

■ • contralateral artery. ^^ :; : :C:-. 

20 In view of the foregoing, it would be desirable to 

provide a stent having .first and second portions that may 
be deployed to different expanded diameters . : " "'C 

■ :■■"■■■:■■■'■ "°^•^^'•■••^^^^^^^:^??^":■d^ a :: steiitiy^^ 

..^^:,; . /=^Pable of being dejplp^red in a bifurcated :: vessel, that 
■ ■ ..^^i!^''"®'?.'' a - ;first. portion xbf the stent :tb: bi d^i^l6Sr^d in^:i 
..:.;. trunk ;%ssei ;ha^^ .. f .irstlvilpnglt^ 
: "v;Secori(i:p6rt^ ■be;;"deploye(i:^:in::.a/b 
. v..:vessel;.;:.h^ihg:;;a seppnd;:;lp^ ^^is , i-: the ^Isecop '^'WW-: 

..30;.; : longitudinal a forming an angle with the first ■■■'^ 
• longitudinal axis.' 
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It v/ouid be still further desirable to prpvide^ 
stent structure suitable for use as a support elemerit of 
a bifurcated graft system. 

5 itv^ 

of constructing and deploying a stent -graft system that 
oy e r c pitie : drawbacks of p r ey i pus 1 y • • khqwii: ,' s te. n t x, and'-::, s t leh t - 'i^::; . 
graft systems 

■10 ■■ S utnma rv Qf The I nve n t i on ■ • ■ 

■ ■ ;\:'''';;;In-..yr^w;-df -thei . foregoing,,;,. vit^' .is^;ari;;^object:;^^^^^ 

■ p^ ifiroyide a st^h£ hav^ 

; ;s.iscpnd: dif f erent : expanded'- : .' . ^ . ^ 

■15 • diameters ■ ■ ■■ 

^^^^^^^■^^r^^ :;: 1 lOf tlii s inyent; ion t^^ : 

^t^nt c^pabi^ beirig7.deplp^ 

wherein ;;:a::::f:ir portion of the stent is deployed in a^^^^^^^^ 
truiik vessel having a f irst longitudinal axis ^ airid a :■ 
second portion of the stent is deployed in a branchy- 
vessel having a second longitudinal axis , the second 
1 orig i t udihal axi s forming an angle with the first 
longitudinal.. -axis . . ■ v. :'■ i \--^r\\ 

It is a further object of the present invent ion to 

:Pi:pyide-:-;^^^ 

el emerit • of a bi fur cat ed graft system. 

30 It is a still f urther ob j ect of the present 

invent ion to provide methods of constructing and 
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deploying a stent -graft system that overcome drawbacks of; 
previously known stent and stent -graft systems. 

These and.other objects of the invention are 
5 accompli sheti^'b^^^ 

structure cdmprising a first portion having a first 

. ; .expanded^ diamet^ secpnd::v- 
■ ■ exi>anded:;;diamet selfi-ej^^ ^structure:;---'';' 

comprises a main portion configured to be disposed in a ^^^^^^^^ . 
: 10 trunk^ haying: a f irst diameter a^^ a branch .portion; •^'^^^^^^^ 

■■■ ■conf igured'-:.:-.t:b:-,.:be^^^^^^ ■■ih-':.al'brahch;^v^ ^r. 

■■•■contlnuous:->-.-flexilDle-::vl 
• and forms part of t he second portion . : The s.e If - exparidiri§ •'; ' 
V ;15;;; •; ^ -st-ructure may be compressed to>^^^^^^^^^^^ at , a 

^ ;. J reduced diamete^^^ 

• In : ac cordarice wi t h : t he • ; pr inc ipl e s ; ; o f the . present 
20 invention, the stent stfucMre 

support a graft to treat aneurysms occurring in ^ 
bifurcated organs or vessels > such as the abdominal 
aorta . Methods of deploying a stent and stent -graft 
■- . system construGted in^;^,a wi t h the p re s en t ; 

: ;:'.:.-.v:x.:.;L:.-25:.- ' invention^-are. ■also.^:^)rQyided:• 

Brief Of The Drawing 

-.Furthe^r eatur^^ :;and;. ry-^A%.^:^-t:£J^^^ 

■-■■^X M ' ' ■ '^PP^rent : ■ f rom ;_';the 

accompanying drawings aiid. ; 
descripti of the;;; pref erred^ e ' ;>\rtie2:i^i^ 
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FISS. lA and IB are/ respectively, perspe;5:tiye front 
and side views of; a self-expandi stent constructed in 
accordance with the principles of the present invention 

5^ 'in thej';dep;ic^ s^tatfe;;;;,' 

■ y''- ->^-IGS:.':'> 2A and :2B:: are> ' respec^^ 
views /■■■■■witM^ 

expanding stent st^r^^ ."of FiGS . lA ..^nd. ... IB. ''in '1^ ' . 

10 deployed and del i^ states; 

^,:::FIGS;;;: \:3A' ;aiid;:'3B;:;a_re , - re spe c t iye ly ; end ; yiew of ■ the ; ■ ■ 
self Seji^a^ :';'lA.rand:;^^ the":v .:v' ;;:^^^^ 

deploye;d';::and'^^ ; 

Stents construc^t in accordance with the pre s en t 

Inyeiition:;^^^ ■th§\-:y:xirittl:!b!^ df ■\the:r:carpt 
aorta and subclavian artery and aorta; ; 

FIG- 5 is a view depicting deployment of stents 
constructed: in accordance with the present inven t ion ^ t , 
the j uric t ion of: the carotid and cerebral artery and^^^^ ^ 

withinv:::the 

:--:^-^:<.<-\--^:<--.'i^iJG-^-^ 6 Is : sl: perspective view of : an asymmetric stent rr:^:^^^: : 
graft -system incp3T>6rat extent structijr^^^^ ; y:;:;;;:::;.;'."": . 

30 • ■ FIGS • 7A-7G are views depict deplcr^ent ibf ^^.t 

■ stent ^rgraft: system of FIG . 6 in: accorxiance . 
methods p^^^^ invention^ . ' ; ; , 
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Referring to FIGS. lA and IB., stent 10 constructed in 
accordance with the principles of the present invent ion 
■ \5-' "' isi-deicribed:. ' ' ;St4nt ':'M^^^^ coW|>iri:s,es::: 

stiructure haying mal coupled to branch : 

:pprti0P:-{^22.:-;^ 

: longitudinal wire segments.is welded together at points 
10 of contact : 28 . Wire segmeiats 2 6 pref erably comprise a 
resiliMCM 

. :: ; stainless; steel , .and, ^permit^^ ;;;; 

..'!::;;-.!:X:;^.:to ■::be- described: .. 

vr/'.: .;. hereinafter. .:. ' .,: < . , , [... . . . .'.L,.,' .: 


■15 


: . :: Flexible link 24; pref erably comprises an extension ; 
. of wire /segments 26a and 26h, and forms a part of main 
■ ■■ portic5n 20 and bra[nch portion 22 . Flexible link 24- ; 
permits branch portion 22 to bend out of alignment with 
20 longitudinal axis L of main: portion : 20 , so that branch 
portion 22 is capable of bending to accommodate an angle 
at wliich a- branch vessel corinect s tola tHmk ves 

■ With respect to, FIGsi: 2A and 2% each wire segment 
25 2 6 comprises spaced-apart llpngitudinal : segments 30 ; and 32 
interconnected by connecting elements 34. As shown in:: 
FIG. 2A> connecting ieleraerits 3C;are,:;npn-.6^ 
-.:-r'/vlongituxii 

P:?':': ' structure'^ statp;:;;y > :: 

^3t|:;:: ' {aL3::-iti: ipi IB) ;-/;;When:;^a.- 

load^'is ajpffid-^^ 

the angle a formect between the' cpnnectin^ elements 34 : and 
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longitudinal seg^ 30 and 32 becomes more acute > th^ 
reducing the cireumierential distance betweeii 
longitudinal segments 30 and 32, as depicted, in FIG; 2B- 
Contraction of :. self -expanding stent, structure 10 ^Isp 
5 causes" W the: wire 

towards one anoth^ foreshortens the length of stent 

In accprdance with principles o£ the pre s^ 
invent ibh;^^ St ent 10 may he compressed to reduced d^ 
diameter : / depicted ; in FIG , 3B, wherein the diameters of 
maiii pbrtiQ portion 22 are approximately 

eqiial-v™^^^ 

diam^'ter:;^fp^^ ^'.Vf^^My^^^:;-!^^^^^^^ 
sheath i Once the stent is disposed at a desired position 

in :a:: :ye:sselt:::',^ 

the- ;ppristraint^^^^^^ ■ ■ ■ ■\::--:;:;:,^.^\.^^^^^ 

tJpon release irpf the constraint imposed . by the : ; ;;: 
delivery sheath, the main and branch port ions of /self • : : 
expanding stent 10 resume expanded, deployed diameters Dei 
and b^> as depicted in FIG. 3A. Alternatively, the :^^i;f - 
e:xpaiidihg stent structure may comprise a mar t ens it ic ; 
nickel^titanium : alipy that expand^ to • i t s deployed -sta^ 
by t rahsitipnlng^:^:^ austehite phase uppn being ^ ; ; : 

exposed to body temp , a s de s cr ibed in U . S . Pat exit ; 

No . 4 , 5 03 ^ 56$;;v tb : ;Dbt t^ 

' ^Referrxng-^'to^^^^^^ ;4A aridUB,: method :;::pf:^ 

30 stent 10 t treat stenosis S in a patient • s internal 

■ carotid' 'afte:^ stent" ;ip::;i 

shown disposed witM delivery sheath 40 at^i^ reduqed^v^^-^ . 
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delivery diametefr D^. Stent 10 is loaded in delivery 
sheath 4 0 so that branch portion 22 is loGated nearer to 
distal end 42 of the delivery sheath. ; 

Delivery sheath 40 ha^^^ positioned 
within internal carotid artei:y- ic^^ 

22 is aligned With stenosis mSy : be ; accbrnplisheid, 

for example, by passing delivery slxeatli^ 

retrograde fashion through a f emor a 1 [ art ery , descending ^ 
aorta A/ and into conimon carot id artery GGA in aorta arch 
AA under fluprpsdppic g^ 44 is disposed 

•x":--,:-.;:':,.' withiil d^ end abuts 

;■■■::■-■■:.■■>:■ . ■ agal hst: ^ the. --Eir^imail; "efid of .■:;s t^rit";;rov:;'^:: 

15 Once sheath 40 is positioned as - show FIG v ; 4 A> ' 

■ push tube 4^: : :i:S hei:d delivery sheath 4 0 ^ 

: i 

sheath 40 is retra proximal ly^l f branch; portion 

22 expands to its expanded di ame te;r :; Ip^^^^ then main ; 

20 portion 20 expands to its expanded diam^tei: D^ . ; As shown 
in FIG. 4B/ flexible link 24 permits the main portion to 
the deployed in the common carp t id :: ar t i^iry CCA , which has 
a longitudinal axis disposed at an angle to the 
Ipngi tudinai axis of t interna^^ 

25: FIG. 4B alsb: d^ in 
accordance with the present : invent i on , depl oy e d with 
; br SCA and 

: : ;; portion ISb anchored .-In the desceMihg: a A; 


30 


■ As will be apparent from FIGS . 4^ and: 4By a stent ; 
constructed iri accordance with the present invention, 
3uch as stents 10 and 15; ^nable a; f iirst portion of = the 
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Stent to be deployed in a trunk vessel at a first 
expanded diameter > and a second portion of the stent to 
be disposed in a :bran^ at a second expanded 

diameter, and. wherein the axes of the first, and seicorid . 
5 portions are npt-^ . Consequent iy> the s 

the present inventiion may be empl where : 

' only : a short : le tissue in' h^:. Vbr anch''; ; 

vessel is availabie> by using the main portion, deployed 
in a trunk vessel ^^^ t the branch'^^p^ 

--10 The stent' ■ of the -^^pre sent ' invention -therefor e^ may • toe- - ■ • 
^ ' r^ :^^^^^ to treat occlusive disease in a . ; 

mxmber , ;:of ;.: other::-branched ■ vessels; , such;^--a,s-^'-^the;;;;f eira 
t;:;:/ artef i^^ 

W i t h r e spec t: i t o F • . 5/ use of stents 16 and 17 -of:- 
the present ii^en in the carotid and cerebral -'r'':rt[^ 

arteries is described w Stents 16 and 17 are mini at ure 
y^rsibns FIGS lA and ;-l;B;;v::::"'ln:;- 

stent 16 is di sppsed ; branch pqirtdbpn ; 1^^ ; : 

middle cerebral artery MCA just distal of the left 
anterior cerebral artery ACA, while main portion 16b is 
disposed in left a^^^ carotid artery LI CA. Stent 17^^:^^^^:;^ !^^ 

is shown disposed with branch portion 17a disposed in a 
:fjLX^Bt branch of ^ ' cerebral.:;a3:rte 

of bif urcat:iOn^ o^ ceorebral artery BM^ 

main portion 17b is disposed in trunk of the : middle 
.cerebral.,.artery:.:^ . 

. : : Ref erri^^^^ now to FIG , ^stent-graf t";^ 

^: 3 0 : COnS t rOICt ed 

;;^:'''''de^b;fib4id'v'- /.'Bi'b'dcOTpatib^ ctf fiixed:/".'^^ 

to; and supported by >; self -expanding stent strxicture;^^!^ 
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of FIGS. lA and IB (the details of structure 10 are 
omitted from FIG. 6 fpr clarity) . . Graf t material 52 may 
be affixed to either the interior or exterior of 
structure 10,. using, for example, biocompatible sutures. 
5 Steilt-graf t system 50 includes main port ipn 54 cpyering 
main portion 20, branch portion 56 covering branch 
portion 22, and cuff 58 for accepting covered stent 60. 

" ■ . ,' Covered stent 60 may be coiis true ted ,^f^^^ epcample , as 
10 described in allowed UvS .patent appli^ Serial No . 

/:::r 0 

• hereih by ref erence, and may cbmpr i s e a cor ed sheet 

to 

:";:;^:;:Slgwirt , having graft mater ;af f i;x;ed::-to^ 
15 surface. 

Graft material 52 p is;; a-; polyester fabric, 

■ : • ■ such -as im a registered trademiairk of the E.i. 

duPont de Nemours ■ Cdirvpahy^ of other 

20 biocompatible material, such as PTFE 

(pblytetraf luproet One familiar wi^^ the art of 

graft technology will recognize that other suitable 
r-:-':3aterials also may be u for graft 14 . : : 

25 : Referring to FIGS; 7A to 7CV deployment of g 50 

■r::;r: ^ abdominal; ^^ort ' 
• AIB liaving aneurysm AN in accordance with the methods of 
the present invention is^^^^d^^^ ?A, graft 50 

y3v:: V viis; shown constrained to its reduce^ del iyery diame t er 
3 0 and : contained within deliyery ::sh Del iyery : sheath 

65 is inserted along pre-piaced guide wire 70 via a 
v: ••■■•surgica -■daOTi^-in '.' a^^fem^ /sheath; 
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65 is then advanGed through iliac artery Iv 
abdominal aorta A^^^ 50 is disposed 

portion 54 iii tlie aorta and branch portion 56 in iliac 
arteiry I^. Proper qx^ of graft 50 within aprt^ A 

5 may be deteiinine<^ example , using radip-opaique bands " 

disposed on the graf t^^^^^^^ are visible 

. under:, a . f luoroscopjei- ^ xx^,;.;.^^^^^ 

Push JbTube, 66^ j^s heild s tat ionary arici abut 5 against a j 
proximal end o f ^ gr af t 50 while delivery sheath 65 is^ 
withdrawn ; prpximjai'ly^^ 

witlldr^^m s elf- expandi ng s t rue t ur e 10 

expands to i t s ; dep 1 Bye ame t e r Dg^ into cohtact ^ w the 
walls of aorta ; A;; so that cuff 58 is a 1 i gned wit h i 1 i a c 
artery Ij. As th sheath is f urther withdrawn> 

branch portion 22 expand s branch porti on 56 pf graft 50 ^ 
into; contact w^^ artery Delivery sh^ 65 is 

then remx^ graft 50 in the state; s^ 

7B:; Guide wire;:; via; ; the ;:contralaterai^:v : 

femoral artery, ; a^ through iliac artery I2 s^^^ 

that the tip of guide wire 75 passes upward through; cuff 

5:8-, ... . /■ c---^.^^ ...v-;;;" 

,:::;;;.,A- preyi Qus ly ^^^^ de 1 iye ry system ^cpntain^ 
covered istent, such as d ; in a 1 lo wec^ ; U . S . pa ten t 

appl i cat ion Serials No . 0 8 / 820, 213 i s then a;dvanced along 
guid(e :W is ' dejylbyeid w 

end iiix-: cuf f 58- Z axid .'.'the .other "^ehd- .eittehdiiig'' anto: ■ : -il-iSa:'^^^^ 
^rtery.::i:^^ is-jterife;;:;;^ 
Guide wire 75 is then retracted from the patient . • "■'■■'C':. 




25 : 


wo 99/58084 PCT/US99/10397 

13 ■ 

The foregoing description of the present invention 
describes treating; ^Q^ disease ini the 

renal/ femoral and cerebral arteries, and for excluding 
aneurysms occurring in the abdominal aorta.. . It should be . 
5 understood, however, the methods and apparatus of the; 
present invention are equally applicab 
htimah : body vwhere^i^ desired to repair a: b 
• ■ • ve s s e-i'--'''o r ••••^••b irgan V - .br'^'^^^^^rel'ine'^-:--- a'' holiow^Body orga or ' • 
vessel./ ..' 

While preferred illustrative e -•the-/:; 
present invention :are^:^: d^^ above/ it w^^^^^ obvious 

' ' tb' v one:;': s kill i^d;: , in' :'t:h(e;i:;art:\ that var i pus clian^^ and 
modi fi cat ions may be made therein wi t hou t depa i ng from ; 
IS intended in the appended^ 

> t 

wit^^ . the;;inventio^^ ■ 
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I. A structure for treating an organ or vessel 
comprising: 

5 a main portion hay i^ wherein 

the main portion is compressed to a reduced: diameter for 
transluminal 

main portion has an exp ande d firs t d i ame t e r > t he ma in 

^^^^^^ ^ p 

- ■ 10 deployed^ state ■ ■ '■ ■ ■■ 

a branch portion haying a del ^ state 

. .■ whereiril'tSe ' branch .pdrti'qn.;.lsr.cb .appfoximat^ 
. . the . reduce diameteir :f or transluminal de3:iyerY?:^ a; ; 
■ depioyed state wherein tlie branch portion has^ ahr^ e 
^15 second diameter^ the ■ secon^^^ than the .. 

f irst dia^^ter , the branch portion self -expanding from 
■ the:*,,,dei^ '. state ;;tq;\;th 

• wherein .. a 1 ink ; poir t i oh: > of th^- main portion • 
forms a flexible linkage joining the branch portion to 
20 the main portion, the link portion forming part: o^^ 
branch portion. .. .......................... 

:--:2'-^-:<%-^ structure of claim 1 wherein the structiire 

■ ■ comprises a nickel- 1 it ahium ailby:-^-'.:'-''''V^ 

3;:: The s t rue t ur e of claim 1 wherein the s t r u c t ur e 
. e;>^ands: v^^^ exposed to body ; t empe r ^ t ur e ; 


4 . The : structure of claim 1 whe r e i n the ■ structure 
30 is sxibj eeted to a constraint that^^^^^ 

in the delivery Estate : during : delivery/ • the:: 
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Structure expanding to the deployed state upon release of 
the constraint. ^ 

5. The structure of claim 1 wherein the structure 
5 comprises a piu^ wire segments ^ 

welded together. 


; 6;v-- J Tte ■ each---one-^^^^ 

t^he plural i ty of 1 ong i t udi na 1 wire s^gment^^ comprises T 
first and ■ second longitudinai segments interconnected^^^ b^^^^^^ 
cpimect iiig ; element s:;-;^^^:t ; connect ing^;^ being - non-: ^ 

orthogonal J; o t:he f i r s t. and se c ond longfitudinal elements 
when the s t r uc t ur e i s ; in the deployed state , 


10 


^5 7 - The structure o£ claim 6 wherein- an angle V • 

between the • connects and the ; first and second 

longitudinal acute in the deliyezy state 

than in the deployed^ s^ 

^0 8, The structure of claim 1 wherein the lirik 

portion enables the branch portion to be deployed in a ■ 
branch vessel :Myin^^^^ longitudinal axis : aiid the^^ ^^^^^^^^ r 

main portion to be deployed in a trunk vessel having a 
second • longitud^^ second - longitudinal axi s 

non-cpllinea.r^^^ longitudinal axis 

: : 9 - : The ::str^ pf claim 1 wherei^ the link 

portion enables the^^^^^ pbrtibri t6 be deployed Iri a 

:pprtibn:;:t^^^^ :?Se;:;:-iaepl 
vesseiv the^H^ anchoring - 1 - -r 

'^'Z-Z...por^ in . tlie:;brinch^^^^^ ' 
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10. The structure of claim 1 further comprising 
bipcpmpatible graft material affixed to a surface of the 
structure. 

5 ^ = ■■■■•^■■■■^^yy -A method of implaiitirig a structure in; an organ 
or vessel having a trunk • and a branch , : the •.•me thoci: • 
.cpitipr . J:.: v 

.. ■-■•;::■:■•::■:■..-:■• .ox-:.;- Self -.expanding' ' structur 

main port ion cpupled to a branch portion by- ^a-^ ■ f lex ible^ •• ; • • 

•id--- ■Iinic7.:--':.V'\^-'"^^ ■ 

compressing the self -expanding structure to a 
. • reduced ry (diameter and loading the ; sel f i^ei^^^ . 

structure into a delivery sheath; 

in sheath trans liim^^^ 'is 6 I 

15 that the main portion is disposed in ; t he; t runk and t he 

;.....';v'^brarich;i!)bjE:£ibn^^ brairich-; 

: ' r e tract i^rig. 'the^.-.deiivery " sheatli a: • : . f -i r s tx-^^dis fc anc e • .• • ' 
to enable the main portion to expand to a first deployed ^ 
diameter; and 

20 retracting the delivery sheath a second 

distance to enable the tranchi portion to expand to .a-:'-'. 
second deplpyed diameter , the second diameter Vd^^^ 
than the^^^^^^f^^^ diameter. 


■ '2S.-.;:; of clalm^^l wherein 

delivery i sheath further comprises removing a Gonstraint 
-.r applied: ta^^ t ^ maintains ■•••••■• • 

the s e 1 f e^cpan^ s t inac t ur e at the r e due ed de 1 i very 
• diameter. . 


30 
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13 . The method of . claLim 11 wherein retracting the 
delivery sheath further comprisfes exposing the self- 
expanding structure to a temperatiire that causes, a 
thermally activated transition. . 

14 i The method of claim 11 wherein the trunk has a 
first iongitjad^ axis a^ second 
longitudinal axis non-cpli^^ tiiei first 

longitudinal axis , : and af ter retr^ . the delivery 

10 . sheath a f irst distari^^^^ is rotated 

; : ■ to coincide; with\^^ second ipngitudinal axis before; / 
re trap ting, t isheath the s^ . ; 

' 1 method p^^ deliyeiry^ 

15 s heath is re t r ac t e d the second distance before being 
retracted the first; di s t anc e , so that when the main 
port idori ; is; deploy e^d in the trunk; the mairr portion 

. 1;. . ■aLh:chors-'':.the .; 

20 ; i 6 • A method of implant ing: la bifurcated graft in an 

organ or vessel having a trunk and first and second 
branches , the method c 

prpviding a graft affixed to and supported by a 
; ; self r-expaii^ ; th^ g^ 

2$ ; port ion ,: a branch portion and a ; pu^^ the sel f -expanding 
: : s tructixre-: ::d branch; 


. . ;::x;:;;;:;;cbmpr leis s ihg; ; the; graf t^^;;;a^ f -expahdirig ; ■; :\ . 
striicture t 

30 graft and self -expanding strubtUre into" a db livery 
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inserting the delivery sheath translutninally so 
that the main port the graft is disposed in the 

trunk and the branch portion is disposed in the first 
. branch; ., . 

5 retractingf th^ delivery sheath to enable the 

: self -expanding, s expand to a depibyed V 

i^^^^:^ d disposed ih; alignment with: : 

•• '■■the second braricli^ and 

iieploying a covered stent 
ip secpnd ends so feha^^ - is eiigi^ P^f f 

and the sec ond e nd ext e nd s into the second branch w 

17; The method of claim 16 wherein ret racting the 

15 applied to t he g ra f t arid , s e 1 f -^xpahdi hg s t irxic t ur e t hai t 
maintains the self -^expanding structure at the reduced 
• ''. de 1 iye ry- ■■ diameter.-; 

18. The method of claim 16 wherein retracting the 
20 delivery sheath further comprises exposing the self- ; 
expanding s t rud t ur to a temperature that: ca^ 
thermally activated transition. 

19; T^e method of ciaim 1 the trurik^^^^^^^ 

25 f i r s t longitudinal a^ and the first branch h^^ second 

■■:;::::j;::\^l6rigxt 

longitudinal axi s , jand ristract ing the deliy^i^ 
enable : the: to expand tp: ; a ; ; : 
deployed diameter coTtpr i se s r e t r ac t irig thie delivfefey^^:^•:^^^^^ 
30 sheath ; a: ; ;f xr s t ; di s t|inqe: ; .rotating : t^ 
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: . to coincide with the second longitudinal axis, and 

retiracting the deli-very s^^ 

20. The method of claim 16 wherein the main portion 
5 anchors the branch portion in the first branch . 

. ■ ■ ' " " • • . ' ' • ' . . . • ' 
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